This study aims at describing oral health-related quality of life (OHRQoL) and determining its associated factors in a middle-aged and older adult community dwelling population in Myanmar. In a cross-sectional community survey, 633 individuals (men 55% and women 45%), aged 35-65 years, selected by multi-stage random sampling, responded to a structured questionnaire on the Oral Health Impact Profile-short form (OHIP-14), health status, health behavior and socio-demographic information. Participants had an overall mean score of 8.1(item mean=0.65) on the OHIP-14, 57.2% had impaired OHRQoL and 16.6% frequent impaired OHRQoL. The highest prevalence of problems was found to be psychological discomfort (60.2%), followed by physical pain (51.7%) and physical disability (40.9%). In adjusted logistic regression analysis, poor oral health status (tooth loss, having one or more cavities, and poor perceived periodontal health), and poor general health status (depressive symptoms) were positive while oral health behavior (drinking piped or bottled water, using toothpaste with fluoride, and never visited a dentist) were negatively associated with both impaired and frequent impaired OHRQoL. In addition, frequent soft drink consumption was associated with impaired OHRQoL, and having a high household income and being physically inactive were associated with frequent impaired OHRQoL. A high prevalence of impaired OHRQoL was found among this middle-aged and older adult population in central Myanmar. Several risk factors (poor oral health status, poor general health status, poor oral and general health behavior) for impaired OHRQoL were identified, which could help in guiding oral health interventions among the populace.
INTRODUCTION
Oral illnesses constitute a major public health problem globally and poor oral health status can have a severe effect on general health and quality of life. 1 Oral health-related quality of life (OHRQoL) which is defined as "people's comfort when eating, sleeping, and engaging in social interaction; their self-esteem; and their satisfaction with respect to their oral health," has been identified as a public health priority. 2 The assessment of OHRQoL is important for patient-centered and biopsychosocial oral health care programming and dental research. 3 OHRQoL correlates well with objectively or clinically measuredoral health status. 4 One instrument commonly used to assess OHRQoL is the "Oral Health Impact Profile (OHIP-14). 5 In a study among Greek adults (aged 35-44 years) an overall OHIP-14 item mean score of 1.1 was found, 6 while in a study among 20 to 80 year olds in Norway, the total mean OHIP-14 score was 4.1. 7 Among older adults in Central China, the total and item mean value of the OHIP-14 were 6.8 and 0.47, respectively. 8 The most frequently reported problems in the Norwegian study were physical pain (56%), psychological discomfort (39%) and psychological disability (30%). 7 In a study in the Czech Republic, the most frequently scored domain was physical pain (53%), 9 and among Sudanese adults the two most frequent were psychological discomfort (47%) and physical pain (37%). 10 In Greece high scores of above two were found for functional limitation, physical pain, handicap, and the psychological discomfort scales. 6 Among a large sample of Thai open university students (15-87 years) , the most common problems were discomfort while chewing (15.8%), social interaction (12.5%) and pain (10.6%), 11 and among older adults in Central China "physical pain" had the highest scores. 8 There were no studies carried out in the area of assessing OHRQoL among the general adult community dwelling in Myanmar prior to this study. 12 Factors associated with OHRQoL have been identified as sociodemographic, oral health status, general health status, oral health behavior, and general health behavior. Sociodemographic factors associated with impaired OHRQoL include older age, 7,9,13 female sex, 7,10,11 lower education, 6 and lower economic status. 11 Oral health status factors associated with impaired OHRQoL include dental caries, 10, 14, 15 tooth loss, 7, 9, 11, 14, 15 periodontal diseases, 14 and poor self-rated oral health. 7, 9, 10 General health status factors associated with impaired OHRQoL include poor mental health, depression 16, 17 and systemic diseases (such as diabetes and arthritis). 10, 16 Oral health behaviors associated with impaired OHRQoL include inadequate tooth brushing, 9 irregular dental visits, 7 emergency dental attendance 13 and consumption of soft drinks, 9 while general health risk behaviors include smoking, 9,11 alcohol use, 9,11,13 physical inactivity, 13 and infrequent fruit and vegetable consumption. 18 The aim of this study is to describe the OHRQoL and its associated factors in a middle-aged and older adult community dwelling population in Myanmar.
MATERIALS AND METHODS

Sample and procedure
In a community-based cross-sectional study, 633 participants aged 35 to 65 years, from an urban area of Magway Township were included in the study. They were selected by multi-stage cluster random sampling (one of five districts in Magway region, one of six townships in Magway district, three of 15 wards in Magway Township, 211 households from each of the three wards, one adult member, 35-65 years old, from one household). A household member was interviewed by a trained research assistant using a structured questionnaire, which has been translated from English to Myanmar using standard research procedures and piloted in a sample not forming part of the final sample. Data collection was conducted from April to May 2016. The study protocol was approved by the Committee for Research Ethics (Social Sciences), Mahidol University (MU-SSIRB No.: 2016/1421204) and the Committee of University of Community Health (Magway), Myanmar. Informed consent was obtained from all participants prior to the research interview.
Measures
The questionnaire included socio-demographic information (age, gender, education, and household income), oral health status, general health status, oral health behavior, general health behavior and OHRQoL.
OHRQoL. Symptom and functional status were measured using the OHIP-14. 5 The 14-item questionnaire comprised seven domains: functional limitations, physical pain, psychological discomfort, physical disability, psychological disability, social disability and handicap. Participants were asked whether they have experienced the problem described by each item in the last 12 months. The participants rated their problems on a five-point Likert scale coded as never (score 0), hardly ever (1), occasionally (2), fairly often (3) and very often (4). The OHIP-14 has been validated in Myanmar showing reasonable reliability and excellent construct validity. 12 Cronbach's alpha was 0.94 in this study.
Oral health status
Tooth loss was assessed with the question, "How many natural teeth do you have?" (Response options: 1=no natural teeth, 2=1-9 teeth, 10-19 teeth, and 20 teeth or more). 19 Responses were classified into having 0-19 teeth and 20 or more teeth.
Cavities were assessed with the question, "How many cavities have you had in your permanent teeth?" (Response options ranged from 1=0 cavities to 5= 6 or more cavities). 19 Responses were classified into 1=having one or more cavities and 0=having no cavities.
Perceived periodontal health status was assessed with the question, "How would you describe the state of your gums?" Response options ranged from 1=excellent to 6=very poor. 19 Poor periodontal health status was classified as having poor or very poor status of gums, and good periodontal health as having average to excellent status of gums.
General health status
Chronic conditions were assessed with the question, "Have you been diagnosed (by a doctor or other health worker) with…?" (High cholesterol/high blood lipids, Heart disease, Stroke, Kidney disease, Asthma, Arthritis, Diabetes (high blood sugar), and Cancer). Responses were classified into 1=having one or more chronic conditions and 0=having none.
The Patient Health Questionnare-9 (PHQ-9) was used to screen participants suffering from depression. 20 It has demonstrated high sensitivity (0.84) and specificity (0.77) in a validation study in Thailand (culturally similar to Myanmar), using a cut-off score of nine or more as indicative for major depression symptoms. 21 (Cronbach alpha 0.84). Oral health behaviors were assessed with five questions 19 : 1) "What is the main source of your home drinking water now? (Whether filtered or not)" (Responses were grouped into 1=piped supply, bottled water and water from commercial dispenser and 0=well or underground water, rain water, river, canal, stream, pond or lake); 2) "How often do you clean your teeth?" (Response options: 1=never to 7=twice or more a day); 3) "Do you use toothpaste containing fluoride?"(Yes or No); 4) "Consumption of soft drinks?"(Responses: 1=more than once a day to 6=never); 5) "How long has it been since you last saw a dentist?" (Response options: 1=less than 6 months to 6=never received dental care). 19 
General health behavior
Smoking status was assessed with the question, "Do you currently smoke any tobacco products (such as cigarettes, bidis, cigars, pipes, betel)?" (Response options: 1=yes, daily, 2=yes, but not daily, 3=no, not at all).
Problem drinking or hazardous and harmful alcohol use was assessed with the Alcohol Use Disorder Identification Test (AUDIT)-C, using a cut-off score of 3 for women and 4 for men.22) The Cronbach alpha for the AUDIT-C in this study was 0.86.
Physical activity was measured by asking respondents, "How frequently do you engage in vigorous physical activity, including sports and physical activity at work in the last 7 days? [Vigorous physical activities refer to activities that take hard physical effort and make you breathe much harder than normal. Think only about those physical activities that you did for at least 10 minutes at a time.]"Physical inactivity was defined as engaging less than once per week in vigorous physical activity. 23 Fruit and vegetable consumption was measured with the questions, "How many servings of fruit do you eat on a typical day? [One standard serving = 80 grams, or 6-8 pieces of ripe papaya, water melon or pineapple, 1 banana, 1 tangerine, 4 rambutans, 1/2 cup of no-addedsugar processed fruit, 1/2 cup of canned fruit or 1/2 cup of 100% fruit juice]" and "How many servings of vegetables do you eat on a typical day [One standard serving = 80 grams or 1/2 cup of cooked leafy vegetables, 1 cup of raw green leafy vegetables, 1/ 2 cup of tomato, carrot, pumpkin, cabbage, beans or white onion, or 1/2 cup of 100% vegetable juice]". The consumption of less than five servings of fruit and vegetables a day was defined as inadequate.
19,24
Statistical analysis
Data analyses were conducted with IBM SPSS (version 24.0) (Chicago, IL, USA).The sample was described with descriptive statistics. Logistic regression analysis was used to assess the association between socio-demographic factors, oral health status, general health status, oral health behavior, general health behavior and impaired OHRQoL. Impaired OHRQoL was defined as scoring two or more on any item of the OHIP-14, and "frequent" impaired OHRQoL was defined as scoring three or more on any item of the OHIP-14.
RESULTS
Sample characteristics
The sample included 633 adults (348 males and 285 females) aged 35 to 65 years, mean age 45.0 years (SD=8.6); the response rate was 98%. More than one-third of the participants (38.9%) had post-secondary education, and 41.2% had a household income of 300000 or more Kyat. Regarding oral health status, 11.1% of participants reported to have 0-19 natural teeth, 48.2% having one or more cavities, and 7.1% perceived their periodontal status as poor. In terms of general health status, 17.9% of the participants reported to have been diagnosed with one or more chronic conditions, and 3.9% scored positive on depressive symptoms. In relation to oral health behavior, 55.6% of respondents indicated that their drinking water comes from sources having fluoride, 58.0% cleaned their teeth twice or more times a day, 84.2% used toothpaste with fluoride, 42.2% consumed soft drinks once or more times a day and 51.2% had never been to a dentist. Regarding general health behavior, 24.2% of participants were current smokers, 10.4% were problem drinkers, 48.8% were physically inactive, and 80.4% ate insufficient fruit and vegetables. On a score range from 0 to 56 on impaired OHRQoL, the overall mean score was 8.1 (item mean score 0.58, SD=0.65), 57.2% had impaired OHRQoL, and 16.6% frequent impaired OHRQoL
Oral health-related quality of life
Almost one-third (32.7%) of participants reported having no problems on any of the 14 items of the OHIP-14. On individual items, the highest prevalence of any problems was reported to be self-conscious (55.9%), followed by discomfort when eating food (46.3%), and painful aching in the mouth (41.7%). Among the seven different OHIP-14 domains, the highest prevalence of problems was found to be psychological discomfort (60.2%), followed by physical pain (51.7%) and physical disability (40.9%) ( Table 2) .
Associations with oral health-related quality of life
In adjusted logistic regression analysis, poor oral health status (tooth loss, having one or more cavities, and poor perceived periodontal health), and poor general health status (depressive symptoms) were positive and oral health behavior (drinking piped or bottled water, using toothpaste with fluoride, and never having visited a dentist) were negatively associated with both impaired OHRQoL and frequent impaired OHRQoL. In addition, frequent soft drink consumption was associated with impaired OHRQoL, and having a high household income and being physically inactive were associated with frequent impaired OHRQoL. Regular tooth cleaning (twice or more a day) was in bivariate analysis protective from impaired OHRQoL (Table 3) .
DISCUSSION
To our knowledge, this is the first time the OHIP-14 was used to investigate OHRQoL and its associated factors in a middle-aged and older adult community dwelling population in Myanmar. The study reveals that a substantial number of the Myanmar population had impaired OHRQoL, which is higher than in Norway 7 and Central China, 8 but lower than in a study among a middleaged sample in Greece. 6 It also reveals the highest prevalence of problems as psychological discomfort (feeling tense and/or self-conscious), followed by physical pain and physical disability. Psychological discomfort was the highest in this study, which was also found in Sudan, 10 and it was the second highest in Norway 7 and the fourth highest in Greece. 6 While this study reveals physical pain as the second highest, several previous studies reveal the highest problems as physical pain, e.g., in Norway, 7 Czech Republic, 9 and in China. 8 These differences may be due to differences in the study population and perception of impaired oral health in different cultures. 10, 25 The high prevalence of psychological problems related to oral health found in this study may need special attention in clinical dental practice, as suggested previously. In agreement with previous studies, 7, 9, 13 this study found in bivariate analysis that older age was associated with (frequent) impaired OHRQoL. While previous studies found a preponderance of impaired OHRQoL in women, 7, 10, 11 this study did not find any significant gender differences. Previous studies 6, 11 found that lower education and lower economic status were associated with (frequent) impaired OHRQoL, while this study found that higher economic status or having a higher household income was associated with (frequent) impaired OHRQoL. It is possible that in the epidemiological transition from infectious to non-communicable diseases, higher income segments of the society are the first to affect lifestyle changes, including poor oral health practices, that can affect oral health and impair OHRQoL.
This study is consistent with previous research [9] [10] [11] 14, 15 because it reveals that poor oral health status (tooth loss, having one or more cavities, and poor perceived periodontal health) increased the risk for impaired OHRQoL. Poor perceived periodontal health had the strongest association with having (frequent) impaired OHRQoL(Odds Ratio, OR= 4.7; 95% Confidence Interval 2.2-10.2). A similar result was found in the Norwegian study. 7 Poor mental health (depressive symptoms) was associated with impaired OHRQoL in this study, which was also found in several previous studies. 16, 17 While some previous studies found an association between the number of systemic diseases 10, 16 and impaired OHRQoL, this study did not find such an association.
This study found that several oral health behaviors (drinking piped or bottled water, using toothpaste with fluoride, infrequent soft drink consumption and never visited a dentist) were protective from impaired OHRQoL. Some of these results are consistent with previous findings, including tooth brushing, 9 and consumption of soft drinks. 9 The probable sub-optimal fluoridation of water supply (using drinking water from the well or underground water, rainwater, river, canal, stream, pond or lake the rain) may have led to poorer oral health, which has been found in previous studies. 26 Contrary to previous studies, 7, 13 this study found an inverse association between dental visits and impaired OHRQoL. Among our study participants who had consulted a dentist, the majority (91.9%) consulted a dentist the last time because of pain or trouble with teeth, gums and mouth and only 8.1% had gone for a preventative check-up (analysis not shown). This may explain why "never visited a dentist" was protective from impaired OHRQoL in this study. Regarding this study, and overall, the importance of oral hygiene practices need to be emphasized for better oral health and related quality of life.
While previous studies found an association between several general health risk behaviours, 9, 11, 13, 18 and impaired OHRQoL, this study found only for physical inactivity such an association. Chronic diseases, including oral diseases, share common risk factors, and therefore, the integration of oral and general public health policies based on a common risk factor approach is propagated in Myanmar.
Study limitations include the cross-sectional design of the study; therefore, no causative conclusions can be drawn. Since the study sample only included three wards in one district, results cannot be generalized to a larger population. All assessment measures used in this study were by self-report, which may have biased responses. In future studies oral examinations should be performed.
CONCLUSION
A high prevalence of impaired OHRQoL was found among this middle-aged and older adult population in central Myanmar. Several risk factors (poor oral health status, poor general health status, poor oral and general health behavior) for impaired OHRQoL were identified, which could
